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imm^] mmm 

[if 2 ] It 1 IH^© ^5? > /I ^ ® (Z)z:a<*;*^ e> & s ^ > ^7 Mo 

m^^l^ #3^S*^««-««f(Z)^ST'$)SM*3^3|H«®i^# 

9 ] unmmMm^ i iB«® r ^ j wmm^^ - K-t s d n ais 

[0 0 0 1] 
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[0 0 0 2] 

fcftjfilCJ&oTTGF- iS U-lCM-rS#^#@^ (Bone 

morphogenetic protein : JgAI^BM P i:l^4>) -efe€> B M P - 2 BM P - 9 

$ ejlCMP 5 2 (WO 93/16099^ j:tfWO 95/04819) tC# 

;t-rs 1 2 ojss*^e>:S;-5^>/\'^MT'S>-5^#^e>tiTfc»;, -e®T^ y^se 

^tiMP 5 2 i:^«bT J: <{ei:^T$ >^^ge^J$r^i-SGDF - 5 i:f8?$tlSife 
S^C■:5V^TttNatu^e, vol.368, p. 639 - 643 (1994^) fcJ;OfW0 94/159491CbH^ 

[0 0 0 3] 

MP 5 2 $:5teM^«HCig5t-rStcSfeoTCHOm^L-|fflflg® J:e>^ 
l&Mil&S:^e)3i:*-^*^^ti;to L*>L»fi#3&MP 5 2 ^HX^ J: < Sgj^-T -5 Zl 

[0 0 0 4] 
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N5fc5§g{C;*^:4- K-TSn K>$:#inbT:^J[©miCJ:oTMP 5 2 
3lt-r-5z:i:$:M«t7to ^©^II^M^tlSt)®l±MP 5 2 e>-rN5^SglC>l 

:/ny 1 1 9J^«<z>^>>'^°^r3KA^^^br©^g-^%*^e>MP 5 2$: 

[0 0 0 5] 

MP 5 2(0N^^(D7^-y^nmhr^l l 9J^SJ:y«;SiBM 

> >'^° 5: 65 JC S *?) T JR^ <J: < -r -5 31 B V ^ m b o 
[0 0 0 6] 

•tSo ZLCD^i/zx-^'Mlil 2 0^^*>^:S:S^BM^:9-iiM.3&$tiTVNSb: hM 
P 5 2 i y N^^CDT^-^SrSBBf^bfe 1 1 9 J^SCDT^ y^MA^e*;-?) ^A"^' 

[0 0 0 7] 
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[0 0 0 8] 

$ e>ic, :^mmitmm^m^m^ i t-^^^xsh hMP s 2 &^<d 1 1 gj^s 

A^r-^^ftSy^J^^ K<D=^0|CH-tSo t hMP 5 2 c DN Ali, WO 93/160 
99mm(DcDNA%:^/vtz.zf^7.^ K'^^ - Sr^MD N A h LT. ^^SSP^)- 
®*?:3i<y ^^--^j^MHfS (PCR^) $:fflV^Titl^iLfc„ ZIZIT'MVnSPC 
R^fe li^^^^D N A ^ R N A (Z)|g[*»T>Tr S:^ffl#fl^#-^4,683,195lCfa 

[0 0 0 9] 

JgAT® 2o®H!c^*^§:JgLfec 1) e«JSejS®^Mffi$:±lf^:i^^ : M. Nob 
uharaP>:«)^#^ (Agric. Biol. Chem. , 52(6), 1331~1338, 1988) bT^^■2>jaiR 

^J^u- K-t-5DNA@B^rl^$:a:g^o;6:<>ri:tcj:y:2fi:^ga(Z)|§3^^^^- {p 
KOT 2 4 5 (^ft«#^XW^^P- 1 4 8 9 5-^) } ^mmhtz^ 
[0010] 

®N5^3glC^5^;i-^>$:i:- F-rSDN A$:-^^tf -S^^X^ KS:#ilL. -g-CD 
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Ai^nitizmm^y^ Jl^-Payi^'r^ ^^SmitVr:l^. SP-Sepharose, TFij 
^AfecfctJfSephacryl S-200* ^i^^tC J: y P 5 2 

fe. ^4x*^e> y3^->n/ 7^ >f >y $: fro fc^33!IBHP L CCD RESOURCE RPC:*^i^, 
Sephacryl S-200;!j^ A :S.?f||^33effiH P L C© RESOURCE RFC:* ^ A Srit-T 3 

[0 0 1 1 ] 

?a^2 8x:~3 pHs-s, m^mm^m2 0^5 o%<D^^rx'nz)m^ 

y^yiz^ ij^y-^r^y \.tp(Di^}Viy^A^m^m^-t^:iiHzj:'')m^Lt:L, 

[0 0 12] 

y?v^ h-7.m(D-mtr:^it2mPA±^taxx7f<ixmmi^. A^rjvtt^ii 

[0013] 

y^zf'J y(D*)^t:Litm(DmmM^m\'^X:^^yj'^^Mxm^:^^iy^:^ 
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/^^>f h^^feif e>tiSo AJi'W<Dp3mmiz±m'i:LX't(Di^m(om 

[0014] 

#'SicMMt-'5i:^, B#i A^fcy 0.1-1 0^-^^ i7u■^^M.^-mm^z- 
[0 0 15] 

# • l^#lf^lC3y-LTK^®^;RS^^M^«insul in-like growth factor- I 

Lxm^x$>^. 

[0 0 16] 

e> (^HMM ic 4: y is^ $ ti e © 1? « ^ V ^o 

[0 0 17] 

( 1 ) mmmM p 5 2 ^mmm^omm 

t hMP 5 2 cDNAit. WO 93/16099lCfa«$ tvfe c Dl^ A ^^Ajtdzf^ :^ 
^K'^^^- (SK5 2s) S:^MDNAi:LT. fi^^MSl5^®«^5:7j<U ^ ^- 

■^mm^m (pcr) ^r^vNTJiiiiiLfec 

^^^3 F>ATGM3a(DAT-g-»&J:if-5*lC,fc gfi^SaM^^MIS^ri 
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Vf^:^^ {M. NobuharaP>®#^ (Agric. Bi 1. Chem. , 52(6), 1331—1338, 19 
88)} ^C^^!V^fig|^M®MP 5 2*'e^®-gP®DN ASrgglbfcc 

tJf igs foi >^ ^ >f V - L T BH^J## 3 Sa^O D N A S: ffl V ^ o 
itgpcR:^^^"7-#>?r 5 0 tf dNTP (o.2^i;^;i/) , S.t/Mg 

CI 2 (1.5^U^;i/) SrTaq D N A/ff U ^ ^ --fe* ( 5 U) fc^lClfD^S 

l:$>^) . ^J:tJf:/^-rv-#:R (7 21C, 2:$}-^) :&>e,^S3 0-9->f ^;i/(DP 

PCR;SJti:A^e>®^fi&i^S: 1 - 5%{£i6*T:;ffn-;^ (FMC) 
{Cj:y4^itb, *?I3 6 Obp(Z)A> K^-^y mUfe (:7^^^*;;l> h l) . 
[0 0 18] 

(2) :^^>A^w<D:Kmmmm^i7 it^comm 

) ®t a c^n^-^-MJ^i: r rnB t ^ t - ^ - ^ P C R^tC 

J: • «$gL> puci 8ic (1) xn^nr^-y^^':^yh 1 uPkizm^Ti, 

tiZ.tlZ^*)^ :^^y/ii^n<D^m<Ot^&><D^m^^ 9- {pKOT24 5 
ft#-^^X?ffWII P - 1 4 8 9 5 #) ) (01) Sr^liSLfeo pKOT2 4 5® 

harmacia ALF DNA - IC i U^CDi^Sie^JOS^^^^fo fee 

(3) mmmm 

J^M^^ii. Kushner^><Z)Jg'fb;btfi/'t7A^ (Genetic Engineering, p. 17, El 
sevier (1978)) iZ^-ot^o Wt>. pKOT2 4 b^km^izmM^S 1 1 0M/\ 

[0 0 19] 
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mmmz mm 

(1) mm 

:^^m<0^y^'^i7m^^i^BMi:^MSOCm^ (Bacto tryptone 20 g /I, B 
acto yeast extract 5 g/1 , NaCl 0.5 g/1 , MgClg 0.95g/l , Glucose 3.6 
g/1) -emmmV. ^mmmi& (Bacto tryptone 5 g/1 , Citric acid 4.3 g 
/I , KgHPO^ 4.675g/l , KH2PO4 1.275 g/1 , NaCl 0.865g/l , FeS047H20 10 
Omg/1 , CuSO^SHgO 1 mg/ 1 , MnSO^nHgO 0.5mg/ 1 , CaCl22H20 2 mg/ 1 , Na2B40 
7IOH2O 0.225iiig/l , (NH4)6Mo7024 O.lmg/l , ZnS047H20 2.25ii>g/l , CoClg 6H2 
0 6ing/l , MgS047H20 2.2g/l , Thiamine HCl 5.0mg/l , Glucose 3 g/1) 

5 nzMLm^mmm^ i o ommmL. i o L<D^#4f-^3i^^^L^*^e>^ 
Mmmmmm (od55o=5.o) izmi^t:Lmmx'iia}ii(Dmm'^^vzfu}^j\y- 

htfv7 KSr^inb, $ ^lC0D550*U50lcM-t-S^-e^# 
Lfeo iaSli3 2r, pHliT>^::ir$:^iIIi-SZ:hlCi: y7.15lcMM 

^^^J:#S:Jg^i:LT, 5 0 %4^;i/=i-X^?g$:0.2%ii^T'^*DL«:*^e>^ 

(2) zKmm>( )y-v^y:^'T^ (Dmm 
±m:f5m\z^*)n^Mz.mmwL^m^h\^x'mw^miSL\^. i omMai^i/>^T 

^ >E3»^$:'^tf 2 5mM Tr i s-HCl^»?£$: (pH7.3) lC5S^LMf$:^# 
^fi (=f-U>a^) $:«V^T^ffl®$:®#L, |IS^yi> L T >r > ^ ;i/ - 3 > jjf 

[0 0 2 0] 

mmmz mm 

(1) ■xmm^y^)\^-vnyi}^^^<D-^mit 

1 % Triton X-IOOT 3 MW^^. 3 0 0 0 
X gT*3 O^ra. 4'C-eiiyC>b, #e>tlfeifcM^ 20mMTris-HC 1 ^« 
PH8.3, SMmm. lOmM DTT, 1 mM E D T A■e®^a^S:3()^^t3&*^ 
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(2) mmi^^m 

fee m^tir=.±m^2 omnvymmmmv^7 .s. eumm. imM edta-^^ 

i&>fbL^SP-Sepharose FF (:7T;i/V>>T*f:) IZMV. 0.5 

IMr^ife, ImM E DTA'e^li'fbLfeSephacryl S-200 iy 7 Ay-^i/Ttt) X 

[0 0 2 1] 

(3) V:^-JV^-f yif 

7.)V7iKy^t^tir^:^^m(D'$^yj-^^nmMi^(DmW(.iZ9iBM(D5 OoM Na- 
Glycine mWWLpH 9.8, 1 M:^i|^, 30 mM CHAPS, SmMEDTA 
, 2mM GHS (M^Mi/;^^ 5^?^ , 1 mM G S S G (^>fbM^;i/^5^:t» 
$:inAfe^^#b3 HIS, 4TCT'yj^->n/-r>r >^'*$:^fo:tc 

(4) 

U3i>-;i/7^>f 0 . 0 5%T F A, 3 o%r± h—h V )W^m^thx^ 

V^:t33&fflHP LCORESOURCE RFC?!j^A (:7 T;i/VS/T*f:) ICSb, 0.0 5% 
TFA, 3 0 — 4 5%T-fe h- h U;i/^^yai> hlC<fc y^mb:^.. ^ffiMli® 
3t;S3t^tfS:Mv^2 8 OnmcDi^^ggCJ: U^ — ^-Lfcc MP 5 2-4Mi)"$: 
EllRL, ^t^^^bfcc z:tl$:2 0mM T r i s - U pH8.0, 
8MM^, lM:^i&-e^lB'fbLTfcV%fcSephacryl S-2007?>f ;i/^tiiS:^f o fc^ 
, :*:|gW<Z)^^7\°^®^*^Mr$3^SrJi«Bi:l^=mcO^#T'3@&fflHP LCORESOURCE 

[0 0 2 2] 

(T) N5^^T^ /^i2^J4>^ 

y^ez-^oiVi?--, ^7^;i/4 7 6A (T^^^f FA^:^'i/:^-5^AXtt) iZ 
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<fc »; b z: 5, mm^mm^^ i x-a^-r n^^ss© t ^ y mmmnimu^ n 

ate J: y^^feo 

[0 0 2 3] 

(1 ) I^J6M3 icj: y#p>tLfc*&3 0 /t s(D-Ai^m&m^mm&Mt y P e 

-I rr^->?f 5 0 yti 1 (l^W, 0.5%, pH3, I-AC) izmm. ^^(D 

^, Wm^mL. #e>tifeMjftlife$: 5~1 Oii^COiltt I CRx"^7^(Z):^il«5l^ 

J5c^;i$:f^^KL/, T;1/S/T>>^;1/- (alcian blue) , y^yn-y\)- (von Kossa 
) h^i/V y-:^:tiyy (Hematoxylin-eosin) §^fe$:^S6Lfc„ 

ffi(DT':7X®:^M*^^>r h SriSmb, 6 0 0X:iZi3\<^X 2 4mmf^it 

L, 0 . SMJ^^tC^fl?©^, uy-;i/:7tJf l^>f (o-crezolpht 

halein complexion) mz^-t < iJ )liy 2^ C-y^7.h (^03^) =^^>hS:MV^T 

[0 0 2 4] 



1 0 
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[0 0 2 5] 

mmm^' i 
mm<o-R-^ : 1 1 9 

: 

^^ife : t h (homo sapiens) 



MP 5 2 T ^ y ^ie3^J(Z) 3 83#SA^P350 1 #g(Z)T^ ^ ^Sfi^J 



CCA CTG GCC ACT CGC CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGC TGC AGT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 

Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 25 30 

GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 * 

Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys GIu 

35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 

Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 

1 2 aifl#¥ 08-3039513 
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Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 

CCC ACC TGC TGT GTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Cys Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 

85 90 95 

ATT GAC TCI GCC AAC AAC GTG GTG TAT AAG GAG TAT GAG GAG ATG GTG 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 110 

GTG GAG TCG TGT GGC TGC AGG 357 
Val Glu Ser Cys Gly Cys Arg 
115 
[0 0 2 6] 

mm^^ : 2 

m^m^^ : 2 9 

mnoym : mm 
mmoymm : m<Dmm 

: ^ h 

mm(D!^WL : MP 5 2 ^BM^HMug^? [«a p c R >^^>r V-o 

MM : 

AGATAATGCC ACTAGCAACT CGTCAGGGC 29 
[0 0 2 7] 
@H^J## : 3 
m^i(DM^ : 2 6 

m^cDm : mm 
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mm<D!^n : mp 5 2;s;BM#^«^^[RipCRy^>rv-o 

f2^i : 

CGTCGACTAC CTGCAGCCAC ACGACT 26 

[01] 

mmmi i2}x-m^nr:L:^mm(D'Sizy/-^^m<D^m^^ ^- (pkot2 4 5 



1 4 
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mm^] mm 
[01] 
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m m A m m m m 



MM^-^ [000113137] 
1. ^^^MB 1 9 9 0^ 8^30B 

ft m ^^SP^E^S^igSTB 1 OSl 6^ 
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